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(57)Abstract 

PROBLEM TO BE SOLVED: To prevent exposure of the surface of a 
semiconductor wafer and prevent sticking of particles on the surface 
of Si, by jetting mixture of hydrofluoric acid and ozone water from a 
nozzle body to the surface of a substrate and cleaning the surface of 
the substrate. 

SOLUTION: A rotating table 3 is installed in a cup body 1, a plurality of 
retainers 4 are arranged on the rotating table 3 along the peripheral 
direction, and a semiconductor wafer 2 as a substrate is held. A nozzle 
body 8 is arranged above the semiconductor wafer 2, and the nozzle 
member 8 is installed so as to be positioned above the semiconductor 
wafer 2 retained on the rotating table 3 with an arm 7. Cleaning liquid 
is jetted form the nozzle member 8 against the center of the 
semiconductor wafer 2. Cleaning is enabled along the whole surface of 
the semiconductor wafer 2 with the cleaning liquid by rotating and 
driving the semiconductor wafer 2. Thereby the surface of the 
semiconductor wafer 2 is not exposed, and sticking of particles on the 
surface of Si is prevented. 
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♦ NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The washing art characterized by mixing fluoric acid and ozone water, injecting on the front face of the 
above-mentioned substrate in the washing art for removing the metal particle which adhered on the surface of the 
substrate, and washing the front face of this substrate. 

[Claim 2] The above-mentioned fluoric acid and ozone water are a washing art according to claim 1 characterized by 
being mixed beforehand and injected by the above-mentioned substrate. 

[Cjaim 3] The above-mentioned fluoric apid and ozone water are a washing art according to claim 1 characterized by 
being separately injected on the above-mentioned substrate. 

[Claim 4] The washing processor characterized by providing the rotary table which is established in the interior of a cup 
object and the above-mentioned cup object free [ rotation ]. and holds the above-mentioned substrate in the washing 
processor which washes a substrate, the driving means which carry out the rotation drive of the above-mentioned 
rotary table, and an injection means to inject fluoric acid and ozone water to the substrate held in the above-mentioned 
rotary table. 

[Claim 5] The washing processor according to claim 4 characterized by for fluoric acid and ozone water being 
beforehand mixed by the above-mentioned injection means, and supplying it 

[Claim 6] The above-mentioned injection means is a washing processor according to claim 4 characterized by Injecting 
fluoric acid and ozone water to the above-mentioned substrate separately. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the washing art which carries out fluoric acid 
processing using the washing processor of single wafer processing, and the washing processor of single wafer 
processing. 
[0002] 

[Description of the Prior Art] Conventionally, in the process which processes the semiconductor wafer as a substrate, 
fluoric acid was injected on the semiconductor wafer front face which sets the quality of the material to Si. and the 
metal particle adhering to the firont face of this semiconductor wafer was removed. 

[0003] In the washing processor from which such a metal particle is removed, although there is also a thing of the 
batch type which contains and washes many semiconductor wafers, when raising cleanliness more and considering as a 
semiconductor wafer with little contamination, the above-mentioned metal particle may be removed using the washing 
processor of single wafer processing. A semiconductor wafer is made to hold to the attaching part of a washing 
processor in this washing processor. This attaching part is connected with the driving source through the axis of 
rotation, and rotates the above-mentioned semiconductor wafer with the driving force transmitted from this driving 
source. 

[0004] This fluoric acid (HF) was iruected near the center of the above-mentioned semiconductor wafer by the 
injection means established above the semiconductor wafer with rotation of this semiconductor wafer, and removal 
processing of the metal particle adhering to the semiconductor wafer front face etc. was performed. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way. the semiconductor wafer which sets the above quality of the 
materials to Si is Si02 to a front face by oxidization in air etc. The layer was formed. This Si02 When it is hydrophilic, 
therefore fluoric acid is injected, it is this Si02. It continues all over a layer and the above-mentioned fluoric acid is 
easy to get wet easily. Namely, the above Si02 As for a layer and fluoric acid, the contact angle is a low thing. 
[0006] Here, the above-mentioned fluoric acid is Si02. It has the operation which melts a layer and, for the reason, is 
this Si02. When the whole surface of a layer has got wet in the above-mentioned fluoric acid, it is Si02 by fluoric acid. 
A layer is melted. Even if it is hydrophobic and the above-mentioned fluoric acid adheres to the front face of a 
semiconductor wafer, this Si layer will flip fluoric acid and will bring it together in a predetermined part That is, the 
contact angle is what has the above-mentioned high Si layer and high fluoric acid. 

[0007] Therefore^ even if it injects fluoric acid on the front face of a semiconductor wafer, the particle in which a part 
of this semiconductor wafer was exposed to. without being covered by fluoric acid, and it has dispersed circumference 
atmosphere may adhere to the front face of this semiconductor wafer, 

[0008] Since this Si layer has high reactivity, when it may be unable to take if particle is adhered, therefore Si layer is 
exposed, it has a possibility that this semiconductor wafer may be resoiled. 

[0009] A semiconductor wafer front face does not tend to expose the place which it was made based on the 
above-mentioned situation, and is made into the purpose, but this invention tends to offer the art and its washing 
processor of the semiconductor wafer which prevents adhesion of the particle to the front face of Si. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention according to claim 
1 is a washing art characterized by mixing fluoric acid and ozone water, injecting on the front face of the 
above-mentioned substrate, and washing the front face of this substrate in the washing art for removing the metal 
particle which adhered on the surface of the substrate. 

[001 1] Invention according to claim 2 is a washing art according to claim 1 characterized by being mixed beforehand 
and the above-mentioned fluoric acid and ozone water being injected by the above-mentioned substrate. Invention 
according to claim 3 is a washing art according to claim 1 characterized by injecting separately the above-mentioned 
fluoric acid and ozone water on the above-mentioned substrate. 

[0012] It is the washing processor characterized by for invention according to claim 4 to possess the rotary table which 
is established in the interior of a cup object and the above-mentioned cup object free [ rotation ]. and holds the 
above-mentioned substrate in the washing processor which washes a substrate, the driving means which carry out the 
rotation drive of the above-mentioned rotary table, and an injection means to inject fluoric acid and ozone water to the 
substrate held in the above-mentioned rotary table. 

[0013] Invention according to claim 5 is a washing processor according to claim 4 characterized by for fluoric acid and 
ozone water being beforehand mixed by the above-mentioned injection means, and supplying it. Invention according to 
claim 6 is a washing processor according to claim 4 characterized by the above-mentioned injection means injecting 
fluoric acid and ozone water to the above-mentioned substrate separately. 

[0014] Even if the oxide film of the front face of a substrate is removed by this fluoric acid while this metal particle is 
suitably removed by fluoric acid in order according to invention of a claim 1 to mix fluoric acid and ozone water, to 
inject on the front face of the above-mentioned substrate and to wash the front face of this substrate, it is possible to 
form an oxide film in a front face again with ozone water. 

[0015] Therefore, it is possible for an oxide film to be removed, and for the front face of a substrate with it to be worn 
by the protective coat, to prevent that the front face of the above-mentioned substrate is exposed with the mixed 
liquor of fluoric acid and ozone water, and to soak a front face in this mixed liquor. [ high and reactivity and ] 
hydrophobic ] 
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[0016] According to invention of a claim 2 and a claim 5, it is possible for making the concentration of fluoric acid and 
ozone water produce unevenness on the front face of this substrate of the above-mentioned fluoric acid and ozone 
water, since it is mixed beforehand and injected by the above-mentioned substrate to be lost therefore to process 
good by proper concentration. 

[0017] According to invention of a claim 3 and a claim 6, sine the above-mentioned fluoric acid and ozone water are 
separately iruected by the injection means on the above-mentioned substrate, if each injection quantity is adjusted, 
they can inject the mixed liquor of desired concentration to the above-mentioned substrate. 

[0018] It can process without it is possible to spread mixed liquor round a periphery from a center side and exposing 
the front face of the above-mentioned substrate with the centrifugal force produced by rotation, rotating the 
above-mentioned substrate, since the driving means which rotate the rotary table holding a cup object and the 
above-mentioned substrate and the above-mentioned rotary table, and an injection means injected the mixed liquor of 
fluoric acid and ozone water to the substrate held in this rotary table were established according to invention of a claim 
4. Moreover, while forming a protective coat on the surface of a substrate by operation of ozone water, it is also 
possible to remove particle good. 
[0019] 

[The operation gestalt of invention] Hereafter, 1 operation gestalt of this invention is explained with reference to a 
drawing. The washing processor of single wafer processing shown in drawing 1 has the cup object 1. In this cup object 
1. the rotary table 3 for holding the semiconductor wafer 2 as a substrate formed in disc-like is formed, and two or 
more supporter material 4 is formed in this rotary table 3 along with the hoop direction. 

[0020] Si is formed as the quality of the material, and the semiconductor wafer 2 held in the above-mentioned rotary 
table 3 is Si02 by oxidization in air in the front face of this Si. The layer is formed. And it sets before washing 
processing and is this Si02. The particle which contains a metaled particle etc. on the surface of a layer has adhered. 
Such a semiconductor wafer 2 is held by the above-mentioned rotary table 3 free [ attachment and detachment ]. 
[0021] The above-mentioned rotary table 3 is connected with the driving shaft 5 by the inferior^surfece-of-tongue 
side. This driving shaft 5 is connected with the motor 6 which transmits driving force to this driving shaft 5 by the soffit 
side, and is transmitting the driving force generated by this motor 6 to the rotary table 3 through the above-mentioned 
driving shaft 5. 

[0022] Th e nozzle object 8 is arranged above the above— mentioned washed object 2. This nozzle obyect 8 is 
established so that it may be located above the semiconductor wafer 2 currently supported by the above-mentioned 
rotary table 3 by the arm 7. It is prepared so that a penetrant remover may be injected toward the center of the 
above-nrientioned semiconductor wafer 2 from this nozzle object 8, it may continue all over the semiconductor wafer 2 
by carrying out the rotation drive of this semiconductor wafer 2 and it may get wet in a penetrant remover. 
[0023] The fluoric acid tank 9 whose one side is the source of supply of fluoric acid is open for free passage, and the 
above-mentioned nozzle object 8 is opened for free passage by the ozone water tank 10 whose another side is the 
source of supply of ozone water. And the fluoric acid and ozone water which are supplied from each tank 9 and 10 join 
near the above-mentioned nozzle object 8. and are injected as mixed liquor to the above-mentioned semiconductor 
wafer 2. 

[0024] In addition, it is good also as composition to which fluoric acid and the nozzle object which injects ozone water 
separately, respectively are independently established not above the composition by which the mixed liquor of the 
above-mentioned fluoric acid and ozone water is injected but above the above-mentioned semiconductor wafer 2, 
respectively, and these liquids mix up and are carried out on the above-mentioned semiconductor wafer 2 in this way 
than the nozzle object 8. 

[0025] Although the metal particle by which the above-mentioned semiconductor wafer 2 adhered to the front face is 
removed by fluoric acid and it will become pure by injecting the penetrant remover which is such mixed liquor to the 
semiconductor wafer 2 The penetrant remover which was injected by this semiconductor wafer 2 and performed 
predetermined processing of the front face of the above-mentioned semiconductor wafer 2 It flows into the buffer tank 
12 opened for free passage and formed, and is stored In the exhaust pipe 1 1 prepared in the base side of the cup object 
1 as shown in drawing 2 . and from this buffer tank 12. the following composition is passed and it is discharged. 
[0026] A sensor 13 is formed in this buffer tank 12, and the amount of the ozone water stored here is detected. The 
end of a supply pipe 14 is connected to the pars basilaris ossis occipitalis of the above-mentioned buffer tank 12. The 
1st control valve 15 is connected to the halfway section of this supply pipe 14. and the other end is connected to the 
processing tank 16 of the airtight structure which constitutes the processor of ozone water. 

[0027] The gas supply pipe 17 which has much nozzle section 17a is arranged in the end side by the pars basilaris ossis 
occipitalis of the above-mentioned processing tank 16. The other end of this gas supply pipe 1 7 is drawn from the 
processing tank 16 by the airtight, and is connected to the source of supply 19 of a pressurization gas through the 2nd 
control valve 18. Therefore, it has come to be able to carry out bubbling of the ozone water with the gas supplied to the 
ozone water in the processing tank 16 by opening and closing of a control valve 18 from the gas supply pipe 17. As a 
gas supplied into the processing tank 16. inert gas, such as a dried air or nitrogen, etc. is good. 
[0028] The end of the drainage tube 20 is connected to the pars basilaris ossis occipitalis of the above-mentioned 
processing tank 1 6, and the end of an exhaust gas pipe 21 is connected to the upper part The above-mentioned 
drainage tube 20 is connected to the end of the 3rd control valve 22, and the other end of this control valve 22 is 
opened for free passage by the sewerage which is not illustrated. It connects with the ozonolysis machine 25 through 
the 4th control valve 23 at the above-mentioned exhaust gas pipe 21. 

[0029] In addition, it is possible to make it the optimal processing time by making the exhaust 24 which consists of a 
blower etc. intervene between the 4th control valve 23 and the ozonolysis machine 25. and setting up air ** from the 
source of supply 19 of a pressurization gas and the displacement of the exhaust 24. 

[0030] Based on the timing diagram shown in drawing 3 , opening-and-closing control of the above 1 st or the 4th 
control valve 15. 18. 22. and 23 is canned out by the control unit 26. That is, a control unit 22 carries out deaeration 
processing so that it may mention later the ozone water which carried out opening-and-closing control of each 
above-mentioned control valve according to the above-mentioned timing diagram by the detection signal, and carried 
out washing processing of the above-mentioned semiconductor wafer 2, if the sensor 13 formed in the 
above-mentioned buffer tank 12 detects that ozone water accumulated more than the specified quantity in this buffer 
tank 12. 

[0031] In this case, if a bubbling pressure is made high, dissolved ozone gas concentration can be reduced for a short 
time. That is. it can deaeration speed up. The experimental result which processed the semiconductor wafer 2 here 
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using the washing processor of above-mentioned single wafer processing is shown below. 

[0032] For the concentration of fluoric acid, the concentration of 1% and ozone water is [ the conditions at the time of 
conducting this experiment ] 10 ppm. There is nothing and both 30 ppm and a flow rate are 1.1 l/min. In the bottom, it is 
1 50rpm about the mixed liquor of fluoric acid and ozone water. They are 30sec(s) at rotational speed. It injects and is 
ISOrpm to the above-mentioned semiconductor wafer 2 about ultrapure water to next. They are lOsec(s) at rotational 
speed. It injects. And it is ISOOrpm about the spin-dry of the semiconductor wafer 2 to the last They are 25sec(s) at 
rotational speed. It carried out 

[0033] Under these conditions, it is 0.13 micrometers. The particle which has the above size was detected. First when 
only fluoric acid is injected to the above-mentioned semiconductor wafer 2. before injection of the fluoric acid to the 
semiconductor wafer 2. the number of particle of the front fac of this semiconductor wafer 2 is what adhered about 
about 80 pieces after processing, although it was 1-2 pieces. 

[0034] However, when the mixed liquor of fluoric acid and ozone water is injected, before injection, the number of 
particle of the front face of this semiconductor wafer 2 is that to which about about 30 particle adhered after 
processing, although it was 1-2 pieces like the case where only the above-mentioned fluoric acid is injected. 
[0035] If ozone water is mixed with fluoric acid and it injects to the above-mentioned semiconductor wafer 2 as 
compared with the case where only fluoric acid is injected to the above-mentioned semiconductor wafer 2, it is what 
the number of particle adhering to a fr^ont face reduced from this result 

[0036] Operation of the washing processor of this single wafer processing is explained below. If the semiconductor 
wafer 2 is held to the rotary table 3 within the cup object 1, while carrying out the rotation drive of this rotary table 3. 
from the nozzle object 8, mixed liquor is turned to the above-mentioned semiconductor wafer 2, and is injected. While 
fluoric acid removes particle, such as a particle of the metal adhering to the front face of the above-mentioned 
semiconductor wafer 2. among this mixed liquor and ozone water forms an oxide flim in the front face of the 
above-mentioned semiconductor wafer 2 by it it has the operation which carries out decomposition washing also of the 
organic substance adhering to the front face of this semiconductor wafer 2. 

[0037] The mixed liquor which washed the above-mentioned semiconductor wafer 2 flows into the buffer tank 12 
through an exhaust pipe 1 1 from the cup object 1. If detected by the sensor 13 by which the mixed liquor ball of the 
specified quantity and its thing were prepared in the buffer tank 12 at the above-mentioned buffer tank 1 2. based on 
the timing diagram of drawing 3 . opening-and-closing control of the 1 st or 4th control valve 1 5, 1 8, 22. and 23 wilt be 

carried out 

[0038] That is, the 1st control valve 15 is time T1 first Shell time T2 It is opened wide in between. By 
predetermined-time opening of the 1st control valve 15 being carried out. specified quantity supply of the ozone water 
in the buffer tank 1 2 is carried out through a supply pipe 1 4 to the processing tank 1 6. 

[0039] Time T2 The 1st control valve 1 5 closes then and the 2nd control valve 18 is opened wide. The pressurization 
air which is a pressurization gas is supplied to the ozone water in the above-mentioned processing tank 16 through the 
gas supply pipe 1 7 by it from a source of supply 19. 

[0040] If pressurization air is supplied, bubbling of the ozone water in the processing tank 16 will be carried out the 
ozone gas contained in ozone water will deaerate. and it will dissociate with a liquid. The 2nd control valve 18 of the 
above is time T3. It is closed, subsequently, time T3 **** — the 3rd control valve 22 and 4th control valve 23 are 
opened wide By the 3rd control valve 22 being opened wide, the liquid with which ozone gas was separated is 
discharged from the drainage tube 20, Moreover, the ozone gas deaerated from ozone water is supplied to the 
ozonolysis machine 25 through an exhaust gas pipe 21 by the 4th control valve 23 being opened wide. 
[0041] After it is decomposed by the ozonolysis machine 25 and the ozone gas supplied through the exhaust gas pipe 
21 becomes oxygen etc., it is discharged in the atmosphere. By according to the washing processor of such single 
wafer processing, making the above-mentioned semiconductor wafer 2 hold to a rotary table 3, carrying out a rotation 
drive, and making the penetrant remover which mixed fluoric acid and ozone water inject from the upper part of this 
semiconductor wafer 2 The SiO two-layer which the above-mentioned semiconductor wafer 2 melts particle, such as a 
metal particle adhering to the front face, and made it flow out by fluoric acid, and was prepared in the front face of the 
above-mentioned semiconductor wafer 2 by the operation of this fluoric acid is melted, and reactant high Si layer 
comes to be exposed. If particle adheres to such a reactant high Si layer, it can be hard to take particle from this Si 
layer. 

[0042] However, since ozone water is mixed by the above-mentioned penetrant remover, it is the above Si02 by 
operation of fluoric acid. Even if a layer is melted and Si layer is exposed, this Si layer oxidizes with ozone water, and it 
is Si02 again. A layer comes to be formed. This Si02 A layer can soak the whole surface of the semiconductor wafer 2 
in this penetrant remover, even if unlike the hydrophobic above-mentioned Si layer it is a hydrophilic property, 
therefore a penetrant remover is injected by the front face of the semiconductor wafer 2. 

[0043] That is, it is the above Si02 by fluoric acid. While a layer is melted. Si layer oxidizes with ozone water, and it is 
Si02 again. The reaction in which a layer is formed has arisen simultaneously. Therefore, by injecting a penetrant 
remover with the above-mentioned nozzle object 8. and carrying out the rotation drive of the above-mentioned rotary 
table 3 further Even if the particle which has dispersed the inside of circumference atmosphere by being able to soak 
the whole surface of this semiconductor wafer 2 in the above-mentioned penetrant remover, and soaking the front face 
of the semiconductor wafer 2 in fluoric acid in this way disperses to the semiconductor wafer 2 It is possible not to 
make it adhere to Si layer, but to make particle flow out by this penetrant remover. 

[0044] Moreover. Si02 Since reactivity is not so high as compared with Si. even if it adheres particle, it can be easy to 
take, therefore it is the above Si02. It is possible to also make a layer act as a protective coat 

[0045] Therefore, particle cannot adhere now to the front face of the above-mentioned semiconductor wafer 2 easily. 
As mentioned above, although the gestalt of 1 operation of this invention was described, this invention can deform 
variously besides this. It is described below. 

[0046] Although the gestalt of the above-mentioned implementation described the case where made the washing 
processor of single wafer processing mix fluoric acid and ozone water, and it processed, washing of the semiconductor 
wafer 2 with which fluoric acid and ozone water are mixed is applicable also to the washing processor of a batch type. 
In addition, in the range which does not change the summary of this invention, it can deform variously. 
[0047] 

[Effect of the Invention] It is possible to form an oxide film in a front face again with ozone water, even if the oxide film 
of the front face of a substrate is removed by this fluoric acid, while this metal particle Is suitably removed by fluoric 
acid, in order to mix fluoric acid and ozone water according to [ as explained above ] Invention of claim 1 ***♦*♦. to 
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inject on the front face of the above-mentioned substrate and to wash the front face of this substrate. 
[0048] Therefore, it is possible for an oxide film to be removed, and for the front face of a substrate with it to be worn 
by the protective coat to prevent that the front face of the above-mentioned substrate is exposed with the mixed 
liquor of fluoric acid and ozone water, and to soak a front face in this mixed liquor. [ high and reactivity and ] 

hydrophobic ] • m - 

[0049] According to a claim 2 and invention according to claim 5. it is possible for making the concentration of fluoric 
acid and ozone water produce unevenness on the front face of this substrate of the above-mentioned fluoric acid and 
ozone water, since it is mixed beforehand and iryected by the above-mentioned substrate to be lost, therefore to 
process good by proper concentration. 

[0050] Since the above-mentioned fluoric acid and ozone water are separately injected by the injection means on the 
above-mentioned substrate according to a claim 3 and invention according to claim 6, if each injection quantity is 
adjusted, the mixed liquor of desired concentration can be injected to the above-mentioned substrate. 
[0051] The rotary table which holds a cup object and the above-mentioned substrate according to invention according 
to claim 4, Since the driving means which rotate the above-mentioned rotary table, and an injection means to inject the 
mixed liquor of fluoric acid and ozone water to the substrate held in this rotary table were established. It can process 
without it is possible to spread mixed liquor round a periphery from a center side and exposing the front face of the 
above-mentioned substrate with the centrifugal force produced by rotation, rotating the above-mentioned substrate. 
Moreover, it is also possible to remove particle good, forming a protective coat on the surface of a substrate by 
operation of ozone water. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The schematic diagram showing the composition of the washing processor in which the gestalt of 1 
operation of this invention is shown. 

[Drawing 2l Drawing showing the whole washing processor composition concerning the gestalt of this operation. 
[Drawing 31 The timing diagram for explaining operation of the 1 st concerning the gestalt of this operation, or 4th 
control valve. 
[Description of Notations] 

1 — Cup object 

2 — Semiconductor wafer 

3 — Rotary table 

8 — Nozzle object 

9 — Fluoric acid tank 

10 — Ozone water tank 
12 — Buffer tank 

16 — Processing tank 

17 — Gas supply pipe 

15 — The 1 st control valve 

1 8 — The 2nd control valve 

19 — Source of supply of a pressunzation gas 

21 — Exhaust gas pipe 

22 — The 3rd control valve 

23 — The 4th control valve 

25 — Ozonolysis machine 

26 — Control unit 
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[00 10] 

l^^fe-r «!!iS:^r&{c:fc V . 7 -y K 
J: J/jf V y7K $ -ti-T IMlW^comm (dit L , 

[0011] mim2%mcowm. ±fS7 •y^fc itx 
c: h $:#S{ i: .sitaja 1 smnm»9mnmxh h . 

[0012] fS^«4i£K<7)^Bj(i^ S«S:^?l^-r&iSfe 

jtaiajiafcfc^^T. jjf-yr^fc, ±iE* -y r^i^gSBic 

t. ±iaiHl«s-r-7';USr[HlKIBtt$-ti-.g.lBt!j#gt, ± 

^m^'r-yMz^m^ixfz^i.znLxy 'vUniLif 
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[0013] m^msimcomMi^i. ±Mimst^mz 

[0014] msm 1 co^mzi:^ t . y -/m^^xv^^ 

m'Kizmti^ti^ttijiz. z<r)y >ymt,zX'oxmm(r> 
^'mcomimtmi:^tix t> . :^Yymzj:-:>xm/m 
imi:mmt^zm^i'^ z t f)^-^mt^^x\^^^ . 
[0015] ^cr>:^isb. mm^^m^^iixKsm^^ 

'^mxmib^hcoim±L. mmiracoU'^mx-mhi' 
zti)^^mt^'ox\i^^. 

[0016] If ^R^2 . tmm5(^wmz^ i>t. ±ii 
y -ym:hXU:^Yy7mh^i)^tiibM'^^tix±^im^ 

yyH(r>mmiiZts^^^t^'t?>Zti)^^<^j:^. ^(7)fc 

ifbmK^mmxB:mzmmt ^ ^ f)^m t ^ ^ t v ^ 
[00 1 7] f«^JS3. m^meco^mi^zx^t. ±ie 

pm<r)mmcr,is,'^mi:±^mmi^zM txmm^^z t 

nnK^-tt^iBift^s. zcT^m^'r-yjHzim^tirzm 
mi^zM Lxy^/^i^x y >'7j<coji-^fg^i®itr ^ m 

mmz x^^ti> T&^L^i}i,z x -yxu^m ^ ^'Cm^-^m 
mmzff^m^'±^zt:/)^'^mxh^ . ±Mimm(omm 

mifzx ^x^mmimm<^mmizmmt^^i^^^^mz/'^ 

[00 19] 

^^mLxmm^i>. miirZ7r:^m^comi¥9mmw: 
izmf&^tifzmmt Lxco^^mt^^:r.j\2^^n^^fz 
)v 3 \,z\immy^^w^A ifm^^\iZ^ xm^httx 
[00 20] ±ia@tef— y;P3 (c^K^$fLi>^»^ 

tvr:\^h. ^vr:m^wm\izn\^x\it. dos i 02 



[0021] ±iBlHltef— :/;^3(i. T®ffl"ClBi&«5 
)iW^^tlX\^h. CltfOlgMttS^i. T3gfi!lT^c?0|gl(| 

[0022] ±iaM«t?^2(7)±:frtc«yX;H*8)&>ie 

laKx- 3 (cS:^ ^ ixT i ^ \ 2 c7)_h:;^ 

±ig3|£^fjt5^X>'N2^04'^Q^tCf6l;C>H^?Jfe?^fR;6^Pait$^<l. 

T*^f*^xyN2c7)^ffitcM-:»TSt^^SKt«*i-l> J: 3 
[0023] ±iey X;Ht:8ti. -:fir;(;^':7 

T-^SSSn. ±iE^##:^J:>'N2(2^^tT(i?M'&SJi:L 
[0024]33rt>, <Ic7)i3(iyX;Wf*:8J;'9±iE:7 y 

ia^f*:T>xy\2co±:S-t;::7v®^. ioJ:t/:ty>7kS:-e 
n-^^tiSl-^? t^fSItt^ JX)VW^^ ^K^txMMzim . 
±tE^«5iC^xyN2±TC:ix^c7)^f2^;&^S-tf-^i^$ix^ 

[0025] i 3 ^S^?gT■^)l>a^f^g:^^'^*^ 
xyN2(cMLT»filt$ix^^^(lj:9. ±iE^*^x 

±ia¥^*T>xyN2c?)^Hc7)F;fSc03JQiil^^T-> 
. H 2 (C^-r cfc 3 yf*: 1 OJKHffJJC3|§ 
tt^?>ix/:!gfm^l l(i3i5iLT^tt^>ix?'^^<*y:7r^>' 
^ 1 2A.h85a}LTS;t^n. Z.cnj'^^yr^v^XI 
3^^ ^> tiT^^^m^^ ilji LTSf ai § ill) j; a (i^ T V ^ 

[0026] ::L<ryj'^yyr^V':^ 1 2W±-bv^f 1 3*^' 

ifttt^>fi. z:L\izmx.c^fK.hitvyi^(rim.^i(k^^h^ 

o\iZts:->X\^h. 11^7<^-/yr'9y9 \ 2 c7)jggpt:rCi:« 

[0027] ±ifi3Jn;il:5^ 1 6 cOJKgBCcii— »JJtc^ 
X;UgP 1 7 a W-ri»mf*:«*&l^ 1 7 

x\^h. z.<^%Mkw^\ Kmrnt^m^v:^ 1 6*^ 
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eo^ V S tih%mz i o T :t yy^Sr^ N'T' u 

[0028] uej&a^- ^-^ 1 6 <7)j[sgKict±. sfjst 2 
vm2 3i:irLx^Yy-i^tm2 5izmm^tix\,^^. 

[ 0 0 2 9 ] ^ffc, m4<7)mm^2 3 1 5ry'>-:J)^fi$fl2 

scomizii. tztt immmm^^ m%^m. 2a^ 
H2 4<o#»(jit^fft«-^s^:tr, m.m<mmnmz 

[00 30] ±ffimiJl}Mm40W#l 5, 18. 2 
2, 2 3ti, SiJfiilJ|g2 6tcJ:^-Cll3tcS^-r:?-<A^ 

0. mmmWi2 2«, ±IE>'N'-y7r^'>-:J' 1 2lClS{t'i 

ixtz-^y^i 3if:i<r>j<^-yyr^y9 i 2i*it:ty>'* 

[0031 ] c:(50Ji-&tc«. .'N'yy vy'SLn^-^<-th 

^mcotm^comfmmms.^m^^x^mt^'yx.^^ 
2 ^mmvfzw^^m^iTfizfik-r. 

[0032] :i<omki'if •ofz^<r>^ii^ y -/Mco 
jSlg*n%, :tV>';d<«0?ftK*n Oppm ^:V>L3 0ppiii 

, ai*^'i:it-l . 1 1/min cOTt. 
yy*<0?i-^?S5- 1 5 Orpm COm^^XS Osec ISW 
d Comtek* Sr±ie^3l*'>xyN 2 (c*tUT 1 5 
Orpm cOHIgaja-ri Osec i«St^*, -^-LTSStC^ 
#ft'>xy\2<7)Xf>'K7-f S: 1 5 0 Orpm cOlslte^ 
•C2 5 sec ^foTt. 

[ 0 0 3 3 ] ^:<?D^cOT-C. 0. 1 3/;im JJLh<?):*:# 

^|i#«s:'^xyN2^c07 •yl!coi«*t"HUt«C:cO^«:>>x 
/N2<0^ffiCO>\--T-^:5';l^«. l'-2flgTib-:>;^**s 

8 0 mmsmm L!tt><ot^:-5Tv^i.. 

[00 34] L.*^L:5rA^'^>, 7 -ymb^Yy^coM-^m 

^\z\--'2mxib'>tzif. mmk\z\,tm3 Qwm.<r> 



[0035] ClWjSlftJ: 0 . 7 •yl!«0;9iSr±K¥»«c'> 

x>'N2tc:i«Sti-|>J»-^tJt«JLT, 7-yS?fc5ryy7i<Sr 
?I-&tT±ie^ft:^xyN2{ci*ltfiitf, ftffilcft^ 

[00361 ::o«c^j*<?)gt?^j!!!.ailScol&#&OTfc 

MB^-fl. , -y rf*: 1 l*I(5D(lIiE7^-y/l'3 tC^**c'>x 
■r S t i: t . y Xyl^«s8 *> ii.«^«Sr±IB¥#i<E'>x 

/\2\,zm^xm^h. -eittioT, c:<o?i^?sco'9 

±i5^f*:'>xyN2^^®tClS<kJS5-m-rS i: t 

ic. z<rmm^:tj\2<rmm\,z\^m\^tz-^miA^%^^ 

[0037] ±ie^^«c'>xyN2 €rife?^L^ii-^?Sti. 

y rf*c 1 ti^hWA*^ 1 1 ^ii 0 >'N'-y 7 r ^' y ^' 1 2 
aAf . V N' >y 7 T y ^' 1 2 tcm^<7)ig-^?S*i7t i 
0 , -eiOC i: 5&>'±ie>' N' y 7 r ^' y ^ 1 2 tclStt (^tiTt -fe 
y-9-1 3tJ:-o-Cfiiai§ii^fc. Ili;n;^4c0$i|ffli# 
15, 18, 22, 2 3*«03«O:S''f A-^-v-hlC^-? 

[0038] -ftch^. t-r. m 1 (omm=f^ 1 5 a<b$^ 

*^0f^li*raM»:S*xl. t -C, ^N' <y 7 r ^' y^ 1 2 rtco 
Jt-y>'**i«*&'t 1 4 SriltTSia^'y:? 1 6-^%S 

[0039] B^Pb^Tj X^tW> 1 iOSJISP^ 1 5 t , IS 
20$iJffll#18*iMife$iX*. -eiltCioT, fifef&jKl 

r-ti<±Mm^^yi' 1 6i*ico^y>-7K^«*&sn-i.. 

[0040] jDffXT-*iet*&§iXi. t s Vi? 1 

6 i*itf05j-y y^Ki^vN'y ij y^^^ti. Jfy y^tc^^iTJt 
3j-yy:<r;^*sji!i»U, ±ieig2c0fliij 
ia|l#l 8{iB#PBlT3 TWtA>ixS. B#raT3 T 
«m3c0$ijffll#2 2 tw.Amm^2 3 tij'^mm^fl 
I.. ||3<0«iJfai#2 2*<MJSt$ill.C:fc-Cs ^vyijx 

if^m^t\.tm\/i!^imwm2Qipm^t:ixh. ttz. 

m4cr,mm^2 3i}^mm$ti^ztx^v'y7\<i}^^mi, 
^ixfzicy'yiiy^m%i3y-m2 1 ^ji-5T:ty>-^i-»s 

2 5lC«*&$*t^. 

[0041] P;</^;^«2 1 ^"m-^xmk^fttzifVyi} 
X«?j-y>-^i-|^2 5-C:J)-fif$fLT^^rf lc^-:>T*» 

m!kZi.hh. ±ie^*'>xyN2Srlllte7"-y;U3tc« 
«f$-t^TlHHSigiS$-ii:, c:<o^*'>xyN2«±:Sr*-/i> 

7 •yBtiiJ:y;tyyyK^?I^$-li-^c^?t?S^i®lt§-ti-|. 
Cltt^iO, Jlie^#^^is'>xy^2*<7■y^^c:i-5T^ffi 

aj$-<^r, t.tzz<r>y-/ m<r)^m J: •? , ±iB¥##:'>x 
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[0042] L*^ L^r3!i«<9 . ±ffigfei*fat=«^y 
?I-^?ixTV^|,;t4'). 7-yKc0f^ffltCj:-5T±fBS iO 

2 iiA^'?t*^$ilT S i Mifi^^ LT t , O S i il*^'?}- 

J:dt=3rl.. ::<os i O2 Sfc+;ttr*)6±iBS i 

[0 0 4 3] ^^i5*>. 7-yi?tCj;'5±ieSi02 

xw/s i Oj ;i*WfiK?ii.|.RJ5A^'|3iB#tw^t::.-cv^ 

iC75j;3iC:if£^f^Si>X^N2c7)^ffi*i:7-yBtT- 

ffi <b $ ill. t tc J: T JSia#HSt>f Sr^Si LT t ^ 
-X -f ^'/l^*^|iSI«:n7Xy N 2 C« LT^Sj UT t , Si 

[0 0 44] t.ti^ S iOi tiS i i:Jt«LT»Ctt*>' 
^tiMl^<^j:\^fzib. f^-y-^^)Vimm\^Xi:>Mix'^ 

■t<. ^cr>fzi^±iis i 02 mt:ummbLxipm^-^ 

[0045] ^cotzlib. ±iS^«:'>xyN2c0^ffitzyN- 
[0046] ±ieillfti05g®T«, »ClS:S:iOSt??3i!iail 

-ymiiiiX/^Yyyii^rm-^^-^xmmi-^^-^itz 
^#:>>x;'N 2 commi. ^< -/ -f-^comfmrnmrni^ztm 

[0047] 

[ mncom^ ] i3i±tttB^ t i -5 , If «^ 1 imcocT) 

y "/mizx 'oz<r>±sMni-:f}mmzmi:^tih tth 
iz. zcoy-yMizx-ox mMcommcomimtf^m^ ^ ti 
xh. ::^Yy7inzX'oxMxmimi:mmi,zmm.-t&cL 

tiMmb^'>X\i'>&. 

[0048] ^COfzib. mimAmi:^ixxKm^ti^m 



[0049] w^«2 . m^m5niM(r>^mi,zxtni. 
±iB7 «yi?j3J:t^3ry v*t±j><i>*^i^*bM^sii.T±ie 

co7t:i6)ii:^}iST^»(cj!].a-r •set f}^mxh h . 
[0050] mims. m»metm<^M^zxmi. 
±127 'vmiii.x/irYvMmm^mzx'o±.timL±. 

[0051 ] i»^^4 iee<7)5£B^tc iixtf, -/rf^ste 
j;t/±iesss:«it-r-i>isii£T-7vu, ±feigtef— y 

^ffiS:StB$-«i:^i:V^T*!ra^«l'CJ>&. iJt. :ty>'* 

[llffi<7)fgm^iJiBfl] 

[112] |SIIIii«0J^.®tC«i5i,a?fJ!!®SIM<^^**:^^ 

[03 ] nmskcoimi,z^t>h^ 1 BMm4 cosijffli#<7) 
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